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Background
Traditional economic theories of human capital suggest that greater levels of human capital lead to better labor market outcomes. For students completing their educational training and entering the labor market for the first time, human capital is often characterized by the student's academic success, and more specifically by grade point averages (GPAs). For example, Bowman and Mehay 1 find GPA to be positively correlated with job performance measures among U.S. Navy officers. However, the majority of the existing literature on college graduates and labor market outcomes focuses on the determinants of income; more specifically, the relationship between cumulative GPAs and salaries, with the consensus being that there is a significant and positive relationship. [2] [3] [4] [5] [6] These samples consist of individuals from one or more firms, 2,4,5 a given university, 6 or a specific degree program. 3 One factor which seems to have been largely ignored by the literature is that initial labor market outcomes are likely measured by more than just salary. For example, one study finds that the average worker considers earnings to be the single most important factor in determining the desirability of a job. 7 However, when considered cumulatively, nonmonetary characteristics are twice as important as earnings. Another study finds that firms tend to value work and leadership experience more than GPA. 8 Studies on initial labor market outcomes of newly licensed health care professionals, in particular, are relatively nonexistent in the health care literature. However, several factors make these workers interesting to study. Perhaps most important is that most licensed health care professionals have relatively high levels of training and education (often at the professional doctoral level), and by extension exhibit high levels of human capital. As such, wages for these workers tend to be high. Another important factor is licensure, which restricts the supply of practitioners and drives up wage rates beyond traditional market levels (i.e., otherwise equivalent markets that do not require licensure). Related to licensure is the set of state and Federal regulations defining the scope of practice for specific health care professionals. These rigid scopes of practice often result in a smaller number of close substitutes for the practitioner in general. 9 As substitutability declines, labor markets not only experience higher mean wages, but also less variability in wages (i.e., wage compression) since practitioners who are paid substantially less than the market wage can exploit the relative scarcity of practitioners by changing positions or renegotiating to earn greater compensation (both pecuniary and non-pecuniary) from their current employer(s).
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Pharmacists are a group of health care practitioners that embody these characteristics. For more than 15 years, the entry level degree for pharmacists has been the Doctor of 13, 14 Additionally, the location of future employment and community size was rated higher than financial reward in a recent study of employment decisions of pharmacy graduates in British Columbia. 15 An earlier study conducted in Nebraska corroborates (but does not prove) this assertion. 16 Factors such as whether or not the individual has secured a job at the time of graduation, whether the graduate received a signing bonus, and the setting in which he or she is going to work are also important. For example, Schommer and colleagues 17 report that pharmacists in hospitals and settings such as mail service, long-term care, home health care, government pharmacies, etc., are more likely than those working in chains and independent pharmacies to report a match between the desired and actual quantity of their time spent on the following work activities: dispensing medication, consulting, business management activities, and drug use management. Overall, the combination of pharmacist scarcity, high wages, wage compression and a strong preference for specific job characteristics suggests that the relationship between academic performance and initial labor market outcomes may be neither simple, nor positive.
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Objectives
This paper uses data from an exit survey of 2010 Doctor of Pharmacy (Pharm.D.) graduates from North Dakota State University, to examine whether individuals with relatively high levels of academic success (as defined by grade point averages) in both pre-professional and professional coursework are more likely to achieve initial success in the labor market. In doing so, we extend the previous literature by focusing on additional measures of labor market outcomes besides starting salary.
Methods
Survey Instrument
The data for this study come from a 2010 exit survey (available from the authors upon request), which was administered to students who were graduating from North Dakota State University's Pharm.D. program. The survey was completed online, and collected information on the students' basic demographics and self-reported information on career goals, current employment offers, employment location, wage rates, cumulative GPAs, and other, related measures of academic success. The measures of educational success, as well as the employment and wage information, are routinely (usually on a bi-annual basis) collected by the North Dakota State University's College of Pharmacy, Nursing and Allied Sciences for academic purposes. The survey was approved by the NDSU Institutional Review Board (IRB) prior to administration. We note in passing that self-reported information about grade point averages and other related information was used both to expedite the IRB approval process, and also because (with a discrete set of responses and students having high grade point averages to start with) there is little incentive for students to substantially misreport this information. The survey was opened to respondents at the conclusion of finals week, and remained open for approximately three weeks. Students were sent several official emails (which is the official means of communication at NDSU) encouraging (and subsequently reminding) students to complete the survey.
The May 2010 graduating class contained 89 entry-level pharmacy students, of which 71 (80 percent) responded. Three of these students responded, but declined to participate in the survey, which further reduced the sample to 68 observations (76 percent). Lastly, of the 68 individuals, 7 had not yet secured employment offers. As such, they were unable to complete several parts of the survey directly pertaining to post-graduate employment. We utilize the base sample of 68 for questions which all respondents can answer; otherwise, the sample of 61 (69 percent) is used.
Statistical Methods
Given the relatively small sample size and the fact that most of the survey questions ask for categorical responses, our approach to analyzing the data was guided primarily by parsimony. We focused on the variables listed in Table 1 (which contains all of their names and definitions), as they represent many of the important factors (as suggested by the literature) which determine the relationship between academic success and initial labor market outcomes. 7, 8, 15, 16 For each of the included variables, we also reduced the possible responses to a minimal number of categories (usually two) based on a priori expectations. This allows us to explore the determinants of labor market outcomes using cross-tabulations and chi-square tests while decreasing the chance of having cells with expected counts less than five, in which case the chi-square test may not be valid. Fisher's exact test is applied in these instances, as it provides more powerful test results (compared to traditional chi-square tests) when expected cell counts are low. We utilized crosstabulation-based methods, rather than multivariate analysis techniques such as logit or probit models, since the latter generally require more data than the sample size that was available for our analysis. 18 Consistent with conventional wisdom, any hypothesis test with a probability value below 0.05 is considered statistically significant. Hypothesis tests with probability values between 0.05 and 0.10 are also included for exploratory purposes, and readers can exercise their own judgment about the usefulness and interpretations of those results. In terms of labor market outcomes, just under 90 percent of the individuals in the sample had secured a position at the time the survey was given. Of the individuals who had secured employment, approximately half had a prior working relationship with their employer. Almost 56 percent of those with jobs secured starting annual salaries of $100,000 or more. Two individuals (3 percent) received starting salaries of $125,000, or more, while the majority, 52 percent, received salaries in the $100,000 to $124,000 range. Roughly 23 percent fell in the $75,000 to $99,000 range; one individual accepted a position in the $50,000 to $74,000 range; and the remaining 20 percent were going to earn salaries somewhere between $25,000 and $50,000. Only three individuals had plans to work less than 40 hours per week. Of those, one was in the $75,000 -$99,000 salary range; one was in the $50,000 to $74,000 range; and one individual, who planned to work fewer than 20 hours per week, was in the lowest salary category of $25,000 to $50,000. Additionally, almost 38 percent of those who had secured a position also received a signing bonus such as (but not limited to) cash, relocation expenses and reimbursement for licensing exams and/or student loans.
Results
Approximately 38 percent of respondents with secured jobs accepted positions in communities with populations of 100,000 or more people; another 25 percent in communities with populations between 25,000 and 100,000 people. Just over 60% of employed individuals had accepted positions in retail pharmacies including chain (49%) and independent (12%) stores. Almost 38 percent of students accepted positions in a hospital setting (roughly half as post-graduate residents). Finally, 36 (44) percent of the employed sample perceived job opportunities to be either good or very good (average), while 20 percent perceived them to be poor.
Given the nature of the institution, the pharmacist labor market, and the timing of the survey (i.e., at the time of graduation), these numbers are consistent with both the overall student population and historical employment trends. For example, in the 2006 incoming class (which is largely the group surveyed here), 7 percent held bachelor degrees at the time of admission and the average pre-professional grade point average of these students was 3.72. 19 Evidence from the 2008 employment survey indicates that approximately 92.5 percent of graduates had secured employment by the end of the semester. Of these students, nearly a quarter obtained employment in a hospital setting, either as a fulltime pharmacist or as a pharmacy resident. 20 As such, issues of generalizability and sample bias do not appear (but cannot be proven) to be of significant concern. GPAs of 3.8 or lower also appear more likely to make $100,000 or more. Individuals who had a prior working relationship with their employer were slightly (but not significantly, p=0.09) more likely to receive a salary of $100,000 or more. Individuals under 25 years of age were also more likely to secure a salary of at least $100,000 (p=.09). No significant relationships exist between the student characteristics and the receipt of a signing bonus. Table 4 examines the relationship between a typical student's practice setting and initial labor market outcomes. Among those individuals with employment offers, students who accepted positions in chain pharmacies were much more likely to receive salaries in the $100,000 or above category (p<0.01). Conversely, those with positions in hospital settings were less likely to receive salaries of $100,000 or more (p<0.01). Given that most students entering careers in hospital and health-system pharmacy complete residencies before finding permanent employment, this salary differential is not surprising. The relationship between independent pharmacies and salary was not statistically significant (p=0.22). Another finding of note is that none of the individual characteristics we analyzed appear to have a significant impact on receiving a signing bonus. Table 5 identifies the set of student characteristics that significantly influence their chosen practice setting, considering only those individuals who have employment offers. For such students, those with pre-pharmacy core GPAs in the 3.81 to 4.0 range were less likely to accept positions at chain pharmacies. This holds for professional coursework GPA, but only at the p=0.08 significance level. And as one might expect, there is a positive relationship between the size of the community and the number of individuals accepting positions at community chain pharmacies (p=0.05).
Of the individuals who accepted a position at a hospital and/or health-system setting, significantly more had cumulative professional coursework GPAs below 3.81 (p=0.02). The opposite appears to be true for pre-pharmacy core GPAs, but the effect is only significant at the p=0.07 level. Finally, of those who took positions in independent pharmacies, all were located in an area with fewer than 100,000 people (p=0.04).
Discussion and Conclusions
The relationship between academic success and direct measures of initial labor market outcomes appear to be fairly weak. An individual's cumulative GPA from his or her prepharmacy core courses seems to be positively related with having a position secured at the time of graduation; however, a graduate's cumulative GPA from the Pharm.D. program does not. This is an interesting finding, as one would think, if any, the latter relationship would be statistically significant. It may be that the pre-pharmacy core GPA is measuring a factor, or factors, that are not available in our dataset, such as innate aptitude or intellectual curiosity. An individual's GPA in his/her professional coursework appears to be marginally significantly related to salary; however, not in the expected direction. A slightly larger number of graduates receiving a salary in the $100,000, or more, range had cumulative GPAs less than 3.81 (p=0.09). These findings seem to contradict those from prior studies in non-health related fields. [2] [3] [4] [5] [6] Other factors, such as practice setting, job responsibilities, and professional goals may be more important, at least initially, than financial security.
Regarding practice setting, both GPA measures indicate that fewer individuals with perfect, or near perfect, scores accepted positions with a chain pharmacy. The opposite was true for cumulative Pharm.D. GPAs and hospital positions. These findings would seem to coincide with those of Schommer and colleagues 17 , who report that pharmacists in hospitals are less likely to feel that there is a significant gap between the desired and actual quantities of time spent dispensing medication, consulting, performing business management activities, and managing drug use, than those working in chains and independent pharmacies. Furthermore, note that salaries are significantly higher for chain positions, and significantly lower for hospital positions, versus the respective alternatives. None of the factors we analyzed are significantly related to whether or not the individual received a signing bonus.
Overall, it appears that factors external to academia have a larger impact on labor market outcomes. A significantly larger number of females had positions secured at the time the survey was completed. Of those receiving salaries of at least $100,000, a significantly larger number were under 25, and/or had a prior working relationship with the employer. Finally, the population of the community in which the position is accepted also appears to have a significant impact on practice setting. Combining our results with previous studies suggests that proximity to family and friends and/or familiarity with a particular pharmacy and its community matter more than salary or bonuses. 15, 16 The primary limitations of our study arise from our small sample size, which forced us to discretize many of our variables, and which may lead to a loss of information. Expanding our survey to include graduates from multiple colleges of pharmacy, multiple health professions programs and/or multiple years would substantially increase the sample size and allow for a much richer and more robust analysis. Secondly, our analysis was limited to simple metrics, specifically chi-square (and Fisher's Exact) tests via crosstabulations. Future work using a larger dataset could also facilitate more technical analysis (perhaps using regression or other multivariate techniques) which can control for potentially confounding and/or co-varying factors. Third, it is possible that our survey does not capture all determinants of an individual's labor market outcome. The use of a more general survey, such as one used in the literature to measure compensation among seasoned, experienced pharmacists, would reduce the possibility of omitted variable bias. 10, 17 Lastly, our survey asks respondents for self-reported data. While the responses were generally consistent with actual outcomes available to us (and the use of discretized data helps alleviate reporting bias), future work that explicitly collected and utilized non-self-reported data would provide a valuable check on the reliability of our results. 
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Population
Binary variable indicating whether the population in the community where he or she will practice pharmacy is greater than, or equal to, 100,000 people.
* Please see Table 1 for variable definitions. 
